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Program/Abstract # 53
Celebrating modern science: The anniversaries of Galileo, Darwin,
and Einstein
Diana Buchwald
Division of Humanities and Social Sciences, Einstein Papers Project,
Caltech, Pasadena, CA, USA
Celebratory anniversaries provide an opportunity to re-examine
the historical development of foundational issues in modern science,
as well as the specific contributions of major figures to their field. The
Darwin Bicentennial, the Galileo Year, and the recent Einstein
Centennial allow us to reflect and absorb novel insights based on
extensive recent scholarship. Topics that have long and at times
inaccurately been thought of as sufficiently mined seem to deserve
renewed attention.
doi:10.1016/j.ydbio.2009.05.066
Program/Abstract # 54
From Goethe to MADS-box genes: Two centuries of botanical
thought on homology and evolutionary developmental biology
William E. Friedman
Department of Ecology and Evolutionary Biology, University of Colorado,
Boulder, CO, USA
In 1790, Johann Wolfgang von Goethe, the gifted poet, play-
wright, and novelist, established the discipline of plant morphology
and in so doing, created the foundational concept of homology in
his seminal work Metamorphosis of Plants. Although fundamen-
tally typological (idealist) in nature (as was Owen's concept of
homology in 1843), Alles ist Blatte (all is leaf) has served as a
central underpinning (in essence, hypothesis) for almost all
evolutionary developmental investigations of the transformation
of plant form. Throughout the nineteenth and most of the
twentieth centuries, the basic concepts of modularity and equiva-
lence created the critical intellectual framework for interpretations
of morphological evolution across the plant kingdom. As I will
argue, organismic morphology and hypotheses of organ-level
homology, whether explicitly acknowledged or not, continue to
shape almost all modern molecular developmental investigations of
structural divergence in plants.
doi:10.1016/j.ydbio.2009.05.067
Program/Abstract # 55
Development and evolution from Darwin to Davidson: Steps in
towards a mechanistic explanation of phenotypic evolution
Laubichler D. Manfred
School of Life Sciences, ASU, Tempe, AZ, USA
Development has been an important part of explanations of
phenotypic evolution throughout the 19th and early 20th century.
It has also been a central part of Darwin's argument. However,
development has, for the most part, not been part of mainstream
evolutionary biology in the aftermath of the Modern Synthesis of
the 1940s, which was largely based on the simple conceptual
abstraction of the gene as the unit of (gradual) evolutionary
dynamics. An alternative conception of evolution focused on
explanations of phenotypic transformations and the origin of
body plan features continued as a minority view in the context
of paleontology and morphology. While these disciplines referred
to development as a logical part of their theories, they had, until
recently, not a lot of empirical evidence to substantiate their
claims. This situation has changed dramatically with the
discoveries of the developmental and regulatory basis of phe-
notypic changes, which has led to a new emphasis on
developmental evolution as one of the most active research
areas in current biology. This talk will sketch some of the steps
in the history of developmental explanations of phenotypic
evolution and demonstrate both the deep historical roots and
the exciting new possibilities of a mechanistic explanation of
phenotypic evolution.
doi:10.1016/j.ydbio.2009.05.068
Program/Abstract # 56
Offerings from an urchin
Susan G. Ernst
Department of Biology, Tufts Univ., Medford, MA, USA
Major experimental and conceptual advances in develop-
mental biology have arisen from a combination of factors
including intellect and creativity of the investigator, novel
conceptualization of questions, prevailing scientific understanding
and technological state of the field, and choice of develop-
mental system. In the late 1800s and early 1900s some
extraordinarily talented scientists were drawn to sea urchin
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eggs and embryos as experimental systems. Results of their
groundbreaking work on urchins established or contributed to
founding principles of present day cell biology, genetics and
developmental biology. Well known examples of these funda-
mental truths include fusion of the sperm pronucleus with the
egg pronucleus during fertilization, the relative contributions of
nucleus and cytoplasm in development, longitudinal division of
chromosomes, experimental evidence that an entire set of
chromosomes is necessary for normal development of an
embryo, and the connection between chromosomes and Mendel's
heritable traits. Given the foundational nature of this work, it is
not surprising that many advances in developmental biology in the
last century derive from these pioneering studies. What is sur-
prising however is that in several cases when a far reaching
deeper understanding of one of these biological phenomena has
been achieved over time, with contributions by multiple investi-
gators, in the context of different scientific and technological gene-
rations, the sea urchin embryo has frequently been a significant
contributing organism of study. Examples of this occurrence will be
examined.
Supported by Charles T. VernonFund for Research.
doi:10.1016/j.ydbio.2009.05.069
Program/Abstract # 57
Regeneration, transplantation, and translation: What's new,
what's not, and why it matters
Maienschein Jane
School of Life Sciences 874501, ASU, Tempe AZ 85287-4501, USA
The current frenzy of interest in stem cell research and demands for
regenerativemedicine obscure the fact that such researchhas a long and
rich history. This presentation looks at the history of regeneration
research starting with Thomas Hunt Morgan in 1901, studies of
transplantation led by Ross Harrison and Hans Spemann, and the first
stem cell experiments in the context of tissue culture research by
Harrison in 1907. What were the underlying driving assumptions and
the research results and interpretations?What has changed since, why,
and with what implications? Remember that the search for the
organizer led to all sorts of discoveries until Holtfreter showed that
even assorted non-organicmaterials could induce differentiation.Might
we not expect the same confounding resultswhenwe look for the genes
that induce dedifferentiation into iPS cells, for example? Finally, I
contend that recognizing the historical context inwhich research occurs
informs our current assumptions and can lead to better science.
doi:10.1016/j.ydbio.2009.05.070
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